Functional and in situ hybridization evidence that preganglionic sympathetic vasoconstrictor neurons express ghrelin receptors.
Agonists of ghrelin receptors can lower or elevate blood pressure, and it has been suggested that the increases in blood pressure are caused by actions at receptors in the spinal cord. However, this has not been adequately investigated, and the locations of neurons in the spinal cord that express ghrelin receptors, through which blood pressure increases may be exerted, are not known. We investigated the effects within the spinal cord of two non-peptide ghrelin receptor agonists, GSK894490 and CP464709, and two peptide receptor agonists, ghrelin and des-acyl ghrelin, and we used polymerase chain reaction (PCR) and in situ hybridization to examine ghrelin receptor expression. I.v. application of the non-peptide ghrelin receptor agonists caused biphasic changes in blood pressure, a brief drop followed by a blood pressure increase that lasted several minutes. The blood pressure rise, but not the fall, was antagonized by i.v. hexamethonium. Application of these agonists or ghrelin peptide directly to the spinal cord caused only a blood pressure increase. Des-acyl ghrelin had no significant action. The maximum pressor effects of agonists occurred with application at spinal cord levels T9 to T12. Neither i.v. nor spinal cord application of the agonists had significant effect on heart rate or the electrocardiogram. Ghrelin receptor gene expression was detected by PCR and in situ hybridization. In situ hybridization localized expression to neurons, including autonomic preganglionic neurons of the intermediolateral cell columns at all levels from T3 to S2. The numbers of ghrelin receptor expressing neurons in the intermediolateral cell columns were similar to the numbers of nitric oxide synthase positive neurons, but there was little overlap between these two populations. We conclude that activation of excitatory ghrelin receptors on sympathetic preganglionic neurons increases blood pressure, and that decreases in blood pressure caused by ghrelin agonists are mediated through receptors on blood vessels.